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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities: the word "date" in 
page 1, line 1 of the specification should be replaced by the word "data". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-12 rejected under 35 U.S.C. 102(b) as being anticipated by No. 5,898,893 to 
Alfke. 

3. In reference to Claim 1, Alfke discloses a method for asynchronously transferring data, 
said method comprising: 

Providing a buffer device (Fig. 1, elements 100 and 101); 

Defining in the buffer device a plurality of buffer segments (Fig. 1, element 101, 
indicated by the 4 bits write and read addresses, W3 - W 0 and R3 - Ro; 

Filling buffers segments with data from at least one data source device (indicated by DIN 
signal bus in Figure 1) operating in a respective clock domain (indicated by the write clock 
signal line, W-CLK); and 

Upon any respective buffer segment being filled up (e.g., written to), generating an 
indication of availability of the contents of said respective buffer segment to at least one data 
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destination device (in Alfke's method, the read enable signal, RE in Fig. 1, is an indication to the 
destination device of the availability of the contents at a particular read address) operating in a 
respective clock domain (indicated by the read clock signal line, R-CLK), being asynchronous to 
the source device (Column 3, lines 3-5). 

4. In reference to Claim 2, Alfke discloses the method of Claim 1 wherein upon the contents 
of the respective buffer segment being acknowledged as transferred to the data destination device 
(the read address will increment to the next buffer segment address and the read counter 103 will 
increment by 1), generating an indication of availability of that buffer segment for further 
refilling with data from the source device (the WE, Write Enable, signal line from Fig. 102 will 
be asserted when the write address points to the buffer segment). 

5. In reference to Claim 3, Alfke discloses the method of Claim 2 wherein the generating of 
the respective indications of buffer segment availability comprises determining the state of a 
respective buffer gauge signal uniquely associated with each buffer segment. The gauge signal 
here is the write counter, read counter, full and empty logic (Fig. 1, elements 102, 103, 105, and 
106 respectively) associated with each buffer segment. It determines whether the segment can 
be written to, WE signal line, or read from, RE signal line. 

6. In reference to Claim 4, Alfke discloses the method of Claim 3 wherein the buffer gauge 
signal uniquely associated with each buffer segment comprises a single-bit signal, which is the 
full logic or empty logic single-bit flag indicated in Fig. 1, elements 105 and 106. 

7. In reference to Claim 5, Alfke discloses the method of Claim 4, wherein in the event the 
state of the respective buffer gauge signal indicates the buffer segment is full, the indication of 
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availability of the buffer segment contents to the data destination is triggered. This is 
implemented by the RE signal being active when the full flag, Fig. 1, element 106, is asserted. 

8. In reference to Claim 6, Alfke discloses the method of Claim 4 wherein in the event the 
state of the respective buffer gauge signal indicates the buffer segment is empty, the indication of 
availability of that buffer segment for further refilling of data from the source device is triggered. 
This is implemented by the WE signal being active when the empty flag, Fig. 1, element 105, is 
asserted. 

9. In reference to Claims 7 and 11, Alfke discloses the method and device of Claims 1 and 
8, respectively, wherein defining of the plurality of buffer segments comprises adjusting the 
number and/or size of the buffer segments within a selectable range. This is inherent in Alfke's 
design, since he uses the Xilinx XC4000 FPGA (Column 4, lines 35-42). See attached 
Application Note on using select-RAM Memory in XC 4000 Series FPGA and Fig. 1 in 
application note. 

10. In reference to Claim 8, Alfke discloses a data transfer controller (Fig. 1) for 
asynchronously transferring data (Fig. 1, R-CLK and W-CLK clock signals) by way of a buffer 
device (Fig. 1, elements 101), the controller comprising: 

A buffer-segment module (Fig. 1, elements 102 and 103) configured to define a plurality 
of buffer segments in the buffer device (Fig. 1, W 3 - W 0 and R 3 - Ro addresses, in other words, 
16 different buffer segments), said buffer segments filled with data from a least one data source 
device (Fig. 1, DIN signal bus) operating in a respective clock domain (Fig. 1, W-CLK signal 
line); and 
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A segment availability gauge (Fig. 1, elements 102, 103, 105 and 106) configured to 
generate, upon any respective buffer segment being filled up, an indication of the availability of 
the contents of the respective buffer segment to at least one data destination device operating in a 
respective clock domain (Fig. 1, RE signal is asserted when there is something written to a buffer 
segment and it is available for transferring through DOUT bus line to destination device; R-CLK 
is the read clock of the destination device). The segment-availability gauge being further 
configured to generate, upon the contents of the respective segment being acknowledged as 
transferred to the destination device, an indication of availability of that buffer segment for 
further refilling data from the source device (Fig. 1 , WE signal is asserted when one can write to 
the buffer segment from the source device through DIN bus line). The write clock (Fig. 1, W- 
CLK signal) can be asynchronous to the read clock (Fig. 1, R-CLK and Column 3, lines 3-5). 

11. In reference to Claim 9, Alfke discloses the controller of Claim 8 wherein a segment- 
availability gauge comprising a comparator (Fig. 1, element 106) configured to determine 
whether the state of a respective single-bit signal (Fig. 1, indicated by the FULL signal) uniquely 
associated with a respective buffer segment is indicative of whether the respective buffer 
segment is full. 

12. In reference to Claim 10, Alfke discloses the controller of Claim 9 wherein the 
comparator (Fig. 1, element 105) is further configured to determine whether the state of the 
single-bit (Fig. 1, indicated by the EMPTY signal) associated with that buffer segment is 
indicative of whether the respective buffer segment is empty. 

13. In reference to Claim 12, Alfke discloses a system for asynchronously transferring data 
(Fig . 1), the system comprising: 
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A data buffer device (Fig. 1, element 101); 

A buffer-segment module (Fig. 1, elements 102 and 103) configured to define a plurality 
of buffer segments in the buffer device (Fig. 1, element 101), respective ones of the buffer 
segments being filled with data from at least one data source device operating in a respective 
clock domain (Fig. 1, W-CLK); and 

A segment availability gauge (Fig. 1, elements 102, 103, 105 and 106) configured to 
generate, upon any respective buffer segment being filled up, an indication of the availability of 
the contents of the respective buffer segment to at least one data destination device operating in a 
respective clock domain (Fig. 1, RE signal is asserted when there is something written to a buffer 
segment and it is available for transferring through DOUT bus line to destination device; R-CLK 
is the read clock of the destination device), the indication based on a single-bit signal uniquely 
associated with the respective buffer segment to indicate whether the buffer segment is full (Fig. 
1, indicated by the FULL signal). The segment-availability gauge being further configured to 
generate, upon the contents of the respective buffer segment being acknowledged as transferred 
to the destination device, an indication of availability of that buffer segment for further refilling 
of data from the source device (Fig. 1, WE signal is asserted when one can write to the buffer 
segment from the source device through DIN bus line), the indication based on whether the 
single-bit signal indicates the buffer segment is being empty (Fig. 1, indicated by the EMPTY 
signal). The write clock (Fig. 1, W-CLK signal) can be asynchronous to the read clock (Fig. 1, 
R-CLK and Column 3, lines 3-5). 
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Claim Rejections - 35 USC § 103 



14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

15. Claim 13 is rejected under 35 USC 103(a) as being unpatentable over Alfke. 

Alfke discloses the system of Claim 12, where the segment-availability gauge (Fig. 1, 
elements 102, 103, 105 and 106) includes a counter comprising D flip-flops (Fig. 3a, elements 
201 , 203, 204, and 207) configured to count data words transferred to the buffer module. The 
segment-availability gauge further include a logic module (Fig. 1, elements 106) coupled to the 
counter to set the respective signal indicative of the buffer segment being full (Fig. 1, element 
106 and the FULL signal line) when the counter reaches the maximum data word count. Alfke 
does not expressly disclose the counter being coupled to a register to count data words 
transferred to the buffer. 

At the time of the invention it would have been obvious to a person of ordinary skill in 
the art to use D flip-flops as the memory storage element for counting means in order to 
implement the function of the register. 

The suggestion/motivation for doing so would have been to use standard memory logic to 
implement a register, which is a general term for storage of various types of data words. 
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Therefore, it would have been obvious to use D flip-flops to implement the register to 
count data words, to obtain the invention as specified in Claim 13. 

16, Claim 14 is rejected under 35 USC 103(a) as being unpatentable over Alfke. 

Alfke discloses the system of Claim 13, where the logic module (Fig. 1, element 106) is 
attached to a counter (Fig. 1, element 106) that is responsive to an enable signal line (Fig. 1, WE) 
associated with the destination device that determines when the source device can write data to 
the buffer device (Fig. 1, element 101). Alfke does not expressly disclose an acknowledge signal 
from the data destination device that indicates the buffer can be written to or refilled. 

At the time of the invention it would have been obvious to a person of ordinary skill in 
the art to modify Alfke 5 s system such that the acknowledge signal is the WE signal whose status 
can be determined by the destination device after it has read from the buffer. 

The suggestion/motivation for doing so would have been a simple and logical way to 
implement the WE signal of Alfke' s device. If the destination device has read from the buffer, it 
is clear data can now to written to the now empty memory segment where data was read from, 
hence the WE signal line can be asserted. 

Therefore, it would have been obvious to set the WE signal as the acknowledge signal 
linked to the data destination device to obtain the invention as specified in Claim 14. 

Conclusion 

17. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The following patents are cited to further show the state of the art with respect to 
dual port buffers: 

U.S. Pat. No. 4,463,443 to Frankel et al. 
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U.S. Pat. No. 4,888,739 to Frederick et al. 
U.S. Pat. No. 5,471,583 to Au et al. 
U.S. Pat. No. 5,758,192 to Alfke 
U.S. Pat. No. 6,263,410 to Kao et al. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alan S Chen whose telephone number is 703-605-0708. The 
examiner can normally be reached on M-F 8:30am - 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jeffrey A Gaffin can be reached on 703-308-3301 . The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-746-7239 for regular 
communications and 703-746-7238 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-3900. 



August 4, 2003 
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